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Abstract Two species of spirurid nematodes were collected from raptor in Beijing, China. They were examined by light 
microscopy and scanning clectron microscopy (SEM). Paraspiralatus beijingensis sp. nov. (Spirurida, Spirocercidac) was 
recovered from the buccal cavity and stomach of northern cagle owl, Bubo bubo (Linnacus). It differs from P. sakeri Gibbons, 
Nicholls, Bailey and Samour, 2004 in having single median papilla anterior to the cloaca, and in the shape of the right spicule 
(right spicule with bent and expanded distal end in the new species instead of right spicule with straight and bluntly pointed 
distal end in P. sakeri). Aprocta noduae Spaul, 1927 (Spirurida, Aproctidac) was collected from the body cavity of common 
scops owl, Olus saps ( Linnaeus). The morphology of present specimens, including the length and shape of spicules, the 
number and pattern of caudal papillae in male and the position of vulva opening, the morphology of eggs in female, agree 
with the description of previous report, but SEM observation revealed 8 cephalic papillae instead of 4 cephalic papillae, and 
the cuticle of body with fine transverse striations which was considered as a feature of specific importance in taxonomy of 


genus Aproca, A. nocuae is the first record from China. 
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1 Introduction 


Raptors consist of two groups; Falconiformes and 
Strigiformes. They widely distributed around the 
world except Antarctica, playing an important role in 
food chain. In recent years, the quantity of raptors has 
sharply decreased due to human capture and habitat 
destruction. All raptors are listed as protected birds in 
China. 

As important group of parasites from raptors, 
spirurid nematodes in China have been studied by 
different authors ( Schwartz, 1926; Hoeppli et al., 
1929; Chu, 1931; Li, 1934; Yamaguti, 1935, 
1941a; Hsu, 1957a, 1957b, 1963; Wang, 1965, 
1966, Shen and Wu, 1964, 1973; Schmidt and 
Kuntz, 1972; Zhang, 1991; Zhang et al., 2005). To 
date, about 38 species of spirurid nematodes has been 
reported from raptors in China. 

Beijing Raptor Rescue Centre was opened on 14 
Dec. 2001. It is a joint project of IFAW and Beijing 
Normal University. Between Dec. 2001 and Mar. 
2004, a survey of nematode parasites of raptors was 
made by the examination of some dead birds. In the 
survey, one new species and one new record species of 
spirurid nematodes were collected, and described 
herein. 


2 Materials and Methods 


In 2004, some dead raptors were examined for 
parasites at the Beijing Raptor Rescue Center, Beijing 
Normal University, Beijing, China. Nematodes were 
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collected from different organs of birds. After washing 
in physiological saline, the specimens were fixed in hot 
70 % ethanol, and then preserved in 70 % ethanol. 
For light microscopy examination, nematodes were 
cleared in lactophenol. Drawings were made with the 
aid of Nikon microscope drawing attachment. For 
scanning electron microscopy ( SEM ) studies, 
specimens were fixed in 4 % formaldehyde, post-fixed 
in 1 % OsO,, dehydrated through an ethanol series 
and acetone, and then subjected to critical point 
drying. The specimens were coated with gold and 
examined with a Hitachi S-570 scanning electron 
microscope at an accelerating voltage of 15 KV. 
Measurements (minimum, maximum, followed by 
mean in parentheses) are given in micrometers, unless 
otherwise stated. Specimens have been deposited in the 
College of Life Sciences, Hebei Normal University 
(HBNU) , Hebei Province, China. 


3 Descriptions 
Order Spirurida Diesing, 1861 
Superfamily Spiruroidea Orley, 1885 
Family Spirocerdiae Chitwood and Wehr, 1932 
Genus Parasporalatus Gibbons, Nicholls, Bailey 
and Samour, 2004 
Paraspiralatus bejingensis sp. nov. (Figs 1 - 
14) 
General. Body cylindrical, whitish, with distinct 
transverse striations. Cephalic vesicle absent. Labial 
region consisting of 2 pseudolabia, 3 small teeth on 
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Figs 1 - 10. Paraspiralatus sakeri Gibbons, Nicholls & Bailey 2004. 1. 
3. Anterior end of male. 4. Female vulvar region. 5. Posterior end of female. 6. Egg. 7. Posterior end of male. 
8. Posterior end of male. 9. Spicules and gubernaculum. 10. Distal end of right spicule. 1,7. Ventral view. 2, 4-5, 8 
-9. Lateral view. 3. Dorsal view. Scale bars; 1,3, 7-8 = 0.1 mm; 2, 6, 10 = 0.05 mm; 4 = 0.4 mm; 5, 9 
= 0.2mm, 


interior border of each pseudolabia. A pair of amphids 
located on the base of pseudolabia. Two pairs of 
subdorsal and two pairs of subventral papillae 
surrounded the pseudolabia. Buccal capsule funnel- 
shaped, laterally compressed, narrowing posterior in 
dorsoventral view, almost straight-sided in lateral 
view. Cervical papillae situated at margin of cephalic 
and cervical regions. Cervical papillae cylindrical, 
rounded at outer margin with a central, needle-like 
projection. Lateral alae hypertrophied, origin from the 
base of pseudolabia, narrows toward posterior end in 
male and vulva region in female. Esophagus clearly 
divided into short anterior muscular part and long 
posterior glandular part. Nerve ring located at middle 
level of muscular esophagus. Excretory posterior to 
nerve ring. 

Male (n=1). Body length 17. 86 mm, 144 wide 
at level of posterior end of pharynx. Head width 120. 
Buccal cavity 36 wide in lateral view; 80 at proximal 
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Cephalic end of male. 2. Anterior end of male. 


margin, 20 at distal margin in dorso-ventral view; 48 
deep. Esophagus 4.76 mm long, anterior muscular 
esophagus 490 long. Cervical papillae 98, nerve ring 
294 and excretory pore 368 from anterior end, 
respectively. Spicules unequal and dissimilar. Right 
spicule 396 long, its distal end bended dorsally and 
expanded slightly ( Fig. 10). Left spicule 1.32 mm 
long, with a pointed distal end. Gubernaculum 
irregular-shaped, 48 long. Caudal alae with 
longitudinal striations on ventral surface and transverse 
striation on dorsal surface. Ventral surface of caudal 
region with prominent longitudinal ridges. Tail curved 
ventrally, 336 long, with a rounded tip. Caudal 
region with 4 pairs of symmetrically arranged 
pedunculate precloacal papillae, 2 pairs of 
symmetrically arranged pedunculate _postcloacal 
papillae, and one single median papilla located just 
anterior to cloaca. Five pairs of sessile papillae located 
near tail tip. 
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Figs 11 - 14. SEM of Paraspiralatus sakeri Gibbons, Nicholls Bailey 2004. 11. Cephalic extremity, en face 
view. 12. Pscudolabia, en face view. 13. Cephalic end of female, dorsoventral view. 14. Anterior end of 
female, lateral view. Cp. Cephalic papilla. La, Lateral ala. Pl. Pscudolabia. St. Small tooth, Scale bars: 11 
= 40 m, 12 = 30 ym, 13 = 75 ym, 14 = 100 pm. 


Female (n = 3). Body length 23.88 - 24. 47 
(24.27) mm, 169 - 181 (175) wide at the level of 
posterior end of pharynx. Head width 121 - 145 
(133). Buccal cavity 33 wide in lateral view; 80 at 
proximal margin, 10 at distal margin in dorsoventral 
view; 48 deep. Esophagus 6. 60 - 6.99 (6.80) mm 
long, Muscular esophagus 485 - 631 long. Cervical 
papillae 96 -121 (107), nerve ring 284 - 319 (299) 
and excretory pore 368 - 412 (391) from anterior 
end, respectively. Vulva located at middle level of 
body, 10. 68 - 12. 14 (11.49) mm from anterior end. 
Uterus divides 0.93 - 1.05 (1.00) mm from proximal 
end. Tail 19 - 27 (24) long, with rounded tip, 


without spines. Eggs 36 -48 (41) long, 19 -27 (24) 
wide, thick-walled and embryonated. 

Type host. Bubo bubo ( Linnaeus). 

Site of infection. Buccal cavity and stomach. 

Type locality. Beijing, China. 

Prevalence and intensity. 2 infected / 2examined ; 
5 specimens. 

Holotype male (HBNU-1126). Paratype female 
(HBNU-1127) ; paratypes 2 females (HBNU-1128). 

Etymology. The species name refers to its 
geographic location ( Beijing). 

Remarks. Gibbons ef al. (2004) established 
genus Paraspiralatus for Paraspiralatus sakeri collected 
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Table 1. Comparative chart of Paraspiralatus beijingensis sp. nov. with P. sakeri. 

Paraspiralatus beijingensis sp. nov. Paraspivalatus sakeri 

Male (mm) Female (mm) Male (mm) Female (mm) 
Length of body 17.86 23.88 -24.47 16. 04 -17.40 23. 06 -23.86 
Lenght of esophagus 4.76 6. 60 -6. 99 5.38 -5. 65 5. 98 -6.34 
Nerve ring* 0.294 0. 284 -0. 319 0. 256 -0. 312 0. 260 -0. 344 
Cervical papillae * 0.098 0,096 -0. 121 0. 076 ~0, 088 0. 088 -0, 104 
Excretory pore * 0.368 0. 368 -0.412 0, 300 —0. 360 0.356 -0.416 
Caudal length 0.336 0.019 -0.027 0. 240 -0. 304 0. 280 -0. 304 
Vulva* 10.68 -12.14 10.53 -11.33 
Eggs 0. 036 - 0. 048 x 0.042 -0. 044 x 

0.019 -0.027 0, 026 -0, 027 

Left spicule 1.32 1.27 -1.47 
Right spicule 0.396 0.335 -0. 390 


Distal end of right spicule 
Gubernaculum 


Bended dorsally and expanded slightly 
Irregular in shape 


Caudal papillae patten**  8+4+1 


Straight and bluntly pointed 
Irregular in shape 
84440 


* Distance from anterior end. * * Precloacal + postcloacal + single median, 


from saker falcons, Falco cherrug Gray in Saudi Arabia. 
They considered that the genus Paraspiralatus can be 
differentiated from the genus Spiralalus in having 
following features; cephalic vesicle absent; pseudolabia 
present; the shape of the buccal capsule cylindrical in 
Spiralatus, funnel-shaped in Paraspiralatus; the absence 
of spines on the female tail and being oviparous not 
viviparous. 

The present species belongs to the genus 
Paraspiralatus in the absence of cephalic vesicle, 
presence of pseudolabia, and in having funnel-shaped 
buccal capsule. The new species very resembles the 
type and only species, P. sakeri Gibbons, Nicholls, 
Bailey and Samour, 2004, by combinatorial features 
such as the body size, the length of spicules, the 
position of vulva, the eggs size, and so on, but differs 
from the latter in having single median papilla anterior 
to cloaca, whereas it lacks in P. sakeri, and in the 
shape of right spicule (right spicule with bended and 
expanded distal end in the new species instead of right 
spicule with straight and bluntly pointed distal end in 
P. sakeri) (Table 1). 


Order Spirurida Diesing, 1861 

Superfamily Aproctoidea Yorke and Maplestone, 1926 
Family Aproctidae Yorke & Maplestone, 1926 
Genus Aprocta Linstow, 1883 


3.2 Aprocta noctuae Spaul, 1927 (Figs 15 - 31) 
General. Body cylindrical, with rounded ends. 
Cuticle with fine transverse striations. Cephalic end 
with four outer and four inner submedian papillae and 
a pair of amphids. Mouth oval. Buccal cavity small. 
Esophagus simple and short, not divided into two 
parts. Nerve ring located at anterior part of 
esophagus; excretory pore posterior to nerve ring; 


cervical papillae rounded with a small pine-like 
projection, located near the level of the excretory 
pore, arranged slightly asymmetrically in male and 
symmetrically in female. 

Male (n = 2). Body length 12.62 - 13.10 
(12.86) mm. Maximum width 440 - 490 (460). 
Esophagus 1. 26 - 1.36 (1.31) mm long. Nerve ring 
130 - 150 (140) from anterior end; excretory pore 
320 - 340 (330) from anterior end. Left cervical 
papillae 320 from anterior end, right cervical papillae 
340 from anterior end. Tail rounded, 120 long. One 
medium precloacal papilla and a pair of postcloacal 
papillae. Spicules equal, 160 - 170 (170) long, their 
proximal end with spongy, chitinized appendages. 

Female (n = 5). Body length 24.76 - 27.87 
(26.35) mm. Maximum width 730 - 780 (740). 
Esophagus 1. 26 - 1.46 (1.35) mm long. Nerve ring 
170 - 220 (190) , excretory pore 280 -290 (290) and 
cervical papillae 270 - 290 (280) from anterior end, 
respectively. Vulva 520 - 640 (600) from anterior 
end. Eggs oval, with thin shell, 70 - 80 (80) long, 
30 -40 (40) wide, containing fully formed larvae. 

Host. Otus scops ( Linnaeus) . 

Site of infection. Body cavity 

Locality. Beijing, China. 

Prevalence and intensity. 1 
examined; 11 specimens. 

Voucher specimens. 1 male ( HBNU-1129); 5 
females ( HBNU-1130). 

Remarks. Aprocta noduae was described by Spaul 
(1927 ) collected from Athene noctua in Morocco. 
Chabaud (1951) collected a species of Aproda from 
same host which differs from the original description of 
Aproda nocuae. After examination of specimens in the 
British Museum, however, Chabaud (1951) found 
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Figs 15 - 20. Aprocta noctuae Spaul, 1927. 


15. Anterior end of female. 


18 


\ 


20 


16. Anterior end of female. 


17. Cephalic extremity of female. 18. Posterior end of female. 19. Posterior end of male, 20. Egg. 15, 17 - 
19, Lateral view. 16. Dorsal view. Scale bars; 15 = 0.2 mm; 16 = 0.1mm; 17-20 = 0.05 mm. 


many inaccuracies in the original description and made 
corrections (Sonin, 1966). 

Oshmarin (1950) described a nematode species 
collected from the abdominal cavity of Otus sunia in the 
Far East and named it Lissonema spongispiculata ( Lissonema 
spongispiculata is now considered as a synonym of 
Aproca noctuae ). The morphology of  Lissonema 
spongispiculata is agreed with Aprocta noctuae Spaul, 1927 
except the spicules length and spongy, chitinized 
formation on proximal end of spicules. But these 
differences were considered without specific 
importance. 

The present specimens agree with the description 
of Chabaud (1951) in general. However, SEM 
observation was made for the first time and revealed 


some differences. Firstly, the cephalic papillae 
consisting of four inner and four out papillae whereas 
just four cephalic papillae was described by Chabaud 
(1951). Secondly, SEM observation showed that 
cuticle with fine transverse striations which was not 
observed under the light microscopy. Cuticle smooth 
or with transverse striations usually was regarded as an 
important morphological character that is of specific 
importance of this group. However, the fine 
transverse striations were not easily observed by light 
microscopy. Therefore, the application of SEM may 
solve this confusion, and provide more reliable 
diagnostic characters for specific identification of this 
genus. This species is first report from China. 
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Figs 21-31. SEM of Aprocta nocuae Spaul, 1927. 21. Cephalic extremityof female, en face view. 22. Anterior extremity of 
female, 23, Anterior end of female. 24. Vulva. 25. Excretory pore. 26. Posterior end of female. 27. Posterior end of 
female, 28. Transverse striation, anterior end of body. 29. Posterior end of male, 30. Posterior extremity of male. 
31. Spicules. 22-23, 27, 29. Lateral view. 26, 30-31. Ventral view. Scale bars; 21, 29 = 40 ym; 22 = 50pm; 23 = 
150 ym; 24 = 6 ym; 25, 31 = 20 ym; 26 = 70 yon; 27 = 80 pm; 28 = 10 wm; 30 = 22 pm. 


REFERENCES 


Chabaud, A. G. 1951. Observation sur Aproda noduae Spaul, 1927 
(Nematoda-Aproctidae). Arch. Inst. Pasteur Maroc, 4 (3): 236 
-243. 

Chabaud, A. G., Brygoo, E. R. and Duretie, M. C. 1963. 
Spirurides parasites d'oiseaux malgaches. Ann. Parasitol. Him. 
Comp., 37; 93 ~ 108. 

Chu, H. J. 1931. Nematodes from flying lemurs in the Philippine 


Island and from birds in China. 7. Parasitol., 17 (3); 155 - 160. 

Gibbons, L. M., Nicholls, P. K., Bailey, T. and Samour, J. 2004. 
Paraspiralatus sakeri gen. nov., sp. nov. (Nematoda; Spiruroidea, 
Spirocercidac) from saker falcons, Falco cherrug in Saudi Arabia and 
the first report of larvae from the subcutaneous tissues of houbara 
bustards, Chlamydotis undulata macqueeni in Pakistan. J. Helminthol., 
78; 33 -40. 

Hoeppli, R., Hsu, H. F. and Wu, H-W 1929. Helminthologische 


July 2012 


Zhang et al.; Two species of spirurid Nematodes from raptors in Beijing, China S41 


Beitrage aus Fukien und Chekian. Arch. Schiffi Tropen Hyg. Beichefe, 
33: 5-44. 

Hsu, W. N. 1957a, Studies on nematodes parasitic in birds from 
Canton, China, Ada Zool. Sin, 9 (1): 47-77. (In Chinese and 
Russian) 

Hsu, W. N. 1957b. Studies on the nematodes parasitic in birds from 
Canton, China (A preliminary report). J. Sun Yat-Sen Univ., 1; 
115-121. 

Hsu, W. N. 1963. Smudies on some parasitic nematodes of order 
Spirurida Chitwood, 1933. Ada Zool. Sin., 15 (4) ; 544 -552. 

Li, H-C 1934. Report on a collection of parasitic nematodes mainly 
from North China. Part Il. Spiruroidea, Trans. Amer. Microsc. 
Soc., 53 (2): 174-195. 

Oshmarin, P. G. 1950. K poznaniyu filyarii zhivotnykh yuzhnoi zony 
Dal’nego Vostoka (Filariata of animals in the Southern part of the 
Far East). Trudy GELAN, 3; 180 - 190. 

Schmidt, G. D. and Kuntz, R. E. 1972. Nematode parasites of 
Oceania. X VI. Schistorophidae, Spiruridae, Physalopteridae and 
Trichostrongylidac of birds. Parasitology, 64 (2) ; 269 -278. 

Schwarz, B. 1926. Parasitic nematodes from China. Proc. U. S. Nat. 
Mus., 68; 1-10. 

Sonin, M. D. 1966. Filariata of Animals and Man Disease Caused by 


Them. Part I, Aproctoidea. Ja; Skrjabin, K. L (ed.), 
Essentials of Nematology, X VI. Akad. Nauk SSSR (in Russian, 
translated into English in 1974) , Moscow. 365 pp. 

Spaul, E. A. 1927. On a new species of the nematode genus Aproda. 
Ann. Mag. Nat. Hist. Ser., 9 (19): 584-588. 

Wang, P-Q,1965. Notes on some nematodes of the Suborder Ascaridata 
from Fukien, China. Ada Parasitol. Sin., 2 (4); 366 -379. 

‘Wang, P-Q,1966. Notes on Acuarioidea of Birds from Fukien, China. 
Ada Parasitol. Sin. 3 (1): 15-29. 

Yamaguti, S. 1935. Studies on the helminth fauna of Japan. Part 12. 
Avian nematodes. I. Jap. J. Zool., 6 (2); 403 ~431. 

Yamaguti, S. 1941. Studies on the helminth fauna of Japan. Part 36. 
Avian nematodes. I. Jap. J. Zool, 9 (3): 441-480. 

Zhang, L-P 1991. Description of a new species of Spirurid nematodes 
(Spirurida; Spiruridae). Ada Zootaxonomica Sinica, 16 (2); 138 - 
142. [MAR] 

Zhang, L-P, Liu, F and Song, J 2005. Spiruroid nematodes of 
Synkimantus ( Dispharynx ) Railliet, Henry and Sisoff, 1912 
(Nematoda, Acuarioidea, Acuariidae ) from birds of prey in 
Beijing, China, with description of a new species. Ada Zootaxonomica 
Sinica, 30 (3) : 520 -523. [ BWA EL] 


AER TH A a RARE (eR, eA) 


TREN EE TKR” 
MAWR MARAE BE TRE 050016 

WO E ARM AA PCA AY 2 ERR, Hepp 
ARE, A-AA LSA. TEAS REACT EEA 
HE BERR. ACH WEA He, PPh Paraspiralatus beijingensis sp. 
nov. KA F AE SY HY) FMS ANA, E+ P. sakeri Gibbons, 
Nicholls & Bailey , 2004 HARRIZ AE FRA AAMAR, 
BEAT REAR DT TH) TY WA BOW A T P. sakeri HEA ME 
AME A, AWK, BARÉ. PBC Ay E AL R 


KM TER, RR, MMR, EIR, HEr. 
RARS Q959. 172.2 


+ MER, E-mail; Lupingzhang0505@ yahoo. com. cn 


Aprocia noctuae Spaul, 1928 F HELIS HY ARIE. AUC ATA 
AATEC L, ANSE A HINA ATER, EAR HH A MHA , 
BATA, TAA, AINAR A. noduae HHR — 
Blo (REM PHL ESAT BAS, A noduae fH) IMAL 8 4 
KURWE 4 4, AAS TU LAAN MABEL, A. noduae 
ARAL PEREFIRMA E 


